Objectives: To determine the histopathological pattern of lung cancers in Madinah, Saudi Arabia.
W orldwide, lung cancer remains the most frequently diagnosed major cancer and the most common cause of cancer mortality. 1 In 2012, there were 1.8 million new cases of lung cancer diagnosed globally, accounting for 12.9% of all new cancer diagnoses and 20% of all cancer-related deaths. 2, 3 The number of new cases of lung cancer occurred in 2018 in the United States of America (USA) were estimated to be 234,030, accounting for approximately 13 .5% of cancer diagnoses and 25.3% of cancer-related deaths. 4, 5 Lung cancer is the third most common cancer in the United Kingdom (UK), accounting for 13% of all new cancer cases in 2015. There were approximately 46,700 new lung cancer cases diagnosed in UK every year. 6 In the Kingdom of Saudi Arabia (KSA), lung cancer is still among the most frequently occurring cancers. The most recent Saudi Cancer Registry (SCR) report showed there were 452 new cases of lung cancer diagnosed in 2014, accounting for 3.9% of all cancer cases and making it the seventh most frequent cancer in the Saudi population. 7 The 5 regions with the highest lung cancer age-standardized rate in the country were the Eastern region followed by the Tabuk, Riyadh, Makkah, and Northern regions. 7 Reported cases of lung cancer have been published in many hospital-based studies from the country's large tertiary care centers. 8, 9 In this study, the author aimed to provide a detailed clinicopathological analysis of lung cancer as diagnosed in the Department of Pathology of King Fahad Hospital, Madinah, KSA, and comparing the findings with those reported in the literature.
Methods. This retrospective study was conducted at the Department of Pathology, King Fahad Hospital, Madinah, Saudi Arabia, and consisted of lung cancer cases during an 11-year period between January 2006 and December 2017. The diagnosis was confirmed pathologically by image-guidance cytology or biopsy, bronchoalveolar lavage or bronchoscopy-guided biopsy, and classified according to the World Health Organization (WHO) histological classification of lung cancer. The specimens were preserved in 10% buffered formalin as a fixative, and they were read by a consulting general pathologist after routine slide staining with hematoxylin and eosin stains. The data collected from the records of the Department of Pathology included age, gender, site of tumor, and histopathological patterns with grade. All records that did not include any of the above variables were excluded from the study. Non-neoplastic and inflammatory lesions of the lung were excluded. The statistical analysis was performed by the Statistical Package for Social Sciences, Version 21.0 (IBM Corp, Armonk, NY, USA).
Results. The study identified 138 patients with lung cancer were identified. Of the total patients, 103
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(74.6%) were male and 35 (25.4%) were female, with a ratio of 2.9:1 (male:female). The ages ranged from 6 years to 97 years, with a mean age of 60.6 ± 14.7 years. The predominant age group affected was between 60 years and 79 years (52.3%). The younger age group was composed of 4.6% (<20 years) and the elderly age group was 12.3% (>80 years). The right lung was involved in 53.9% of the cases, whereas the left lung was the most common site in 21.2% of the cases. In 24.9% of the cases, the side was not recorded. Table 2 shows the histological patterns of lung cancer and their distribution in the various age groups. Adenocarcinoma revealed a male predominance with a ration of 2.9:1 (male:female) and a mean age of 60.7 ± 14.8. The right lung was involved in 69.5% of the cases. The majority of ACs (56.5%) were moderately differentiated, whereas others were well differentiated (17.4%) or poorly differentiated (26.1%). Similarly, SCCs were more common in male than female with a ratio of 4.8:1. The mean age of the patients was 64.7 ± 15.1 years. The right lung was the most common site (56%). There were 23 (65.7%) cases of moderately differentiated SCCs, 9 (25.7%) cases of poorly differentiated SCCs, and 3 (8.6%) cases of well-differentiated SCCs. The third most common histological diagnosis involved NETs, of which 83.3% were carcinoid tumors. The mean age of the patients was 42.7 years, with more males than females affceted (male:female ratio was 1.5:1). Other less frequent NETs were small cell carcinomas, accounting for 16.7% of the cases, where the mean age of the patients was 57 years. Of the 11 metastatic tumors, the most common histological type was AC, with 7 (63.6%) cases. There were 3 (27.3%) cases of renal cell carcinomaand one (9.1%) case of skin melanoma.
Discussion. Lung cancer continues to be a major health problem and is the leading cause of cancer morbidity and mortality throughout the world with an estimated 1.2 million deaths per year. 5 It is not just a threat to human health, but also a reflection of disparities in the geographical variations, socioeconomic status, and other demographic indices such as age, gender, race, and ethnicity. Hence, an estimate of epidemiological data with clinicopathological correlation is essential for the disease prevention and control.
According to a recent cancer statistics in USA, a total of 234,030 new cases of lung cancer was diagnosed in USA. 4 The incidence pattern of lung cancer has been previously reported from Jeddah and Eastern regions of KSA. 8, 9 Despite the growing burden of lung cancer in KSA and worldwide, a scant histopathological data is available from our region. Hence, in this baseline preliminary histopathological study, the author tried to highlight the frequency, demographic data, and --2  5  3  1  11  Lymphoma  2  2  -1  --5  Sarcomatoid carcinoma  1  -1  1  --3  Adenosquamous carcinoma  ---1  2  -3  Large cell carcinoma  ---2  -1  3  Total  15  12  23  44  29  15  138 pathological features of lung cancer in a large cohort of 138 Saudi patients. Gender distribution of lung cancer differs widely among various countries, with a consensus of male preponderance. Regarding the national cancer incidence rate, this study showed a higher incidence of lung cancer among males than females, with a male to female ratio of 2.9:1, which is higher than the male to female ratios of 2.5:1 and 1.7:1 reported by Alamoudi 8 and Kaouri et al. 10 A detailed study by Devasa et al 11 on international lung cancer trends reported a male to female ratio of less than 2 in USA, Canada, Iceland, Sweden, and Denmark; more than 6 in France, Italy, and Slovenia; and more than 10 in Spain. Age is one of the most important determinants of lung cancer risk. In this study, the age ranged from 6 years to 97 years, with a mean age of 60.6 years. An almost similar average age at diagnosis was reported by Radzikowska et al 12 (61.94 years) and by Gonlugur et al 13 (60 years).
In a cohort of 138 confirmed cases of lung cancer, AC accounted for the highest number of cases (47.8%), followed by SCC (25.3%), NET (8.7%), lymphoma (3.6%), adenosquamous carcinoma (2.2%), sarcomatoid carcinoma (2.2%), and large cell carcinoma (2.2%). There were cases of metastatic carcinoma (8%). In this study, AC surpassed SCC. This is similar to the observations of the SCR, 7 which reported 41.9% AC versus 16.9% SCC, and a previous study in KSA by Alamoudi 8 reported that 30% AC versus 25% SCC. In 2005, a study by Radzikowska et al 12 reported SCC in 52.1% of cases, followed by small cell carcinoma (20.8%) and AC (11.3%). During the same period, Shetty et al 14 also reported a higher incidence of SCC (44.5%) than AC (18.5%). In the present study, the incidence of AC (47.8%) was higher than that observed in the 3 aforementioned studies.
Over the past several decades, AC has become more prevalent than SCC, 15 which is hypothesized to be because of changes in cigarette composition and in smoking patterns (example is inhaling smoke more vigorously into the periphery of the lung, where the AC is present more often). Improved detection of peripheral pulmonary lesions, alteration of the WHO classification, and improved staining of mucinproducing cells have also resulted in noticing more cases of AC than SCC. Additional explanations for AC prevalence could include the effect of atmospheric air pollution, especially nitrogen oxides, which were suggested to increase the occurrence of AC.
Study limitations. The present study being a retrospective histopathology laboratory based research, it has the limitation of dependence on the data collection efficacy and lack of a proper statistical analysis. However, it has served the purpose of providing basic demographic and clinic-pathological data and it can serve as a preliminary step for conducting further researches in the understanding of pathogenesis prognosis and management of lung cancer.
In conclusion, the study established a baseline of lung cancer pattern on the basis of histopathological experience in a tertiary referral hospital in the Al-Madinah Al-Munawwarah province of KSA and provides an excellent workup for future populationtargeted studies on lung cancer. Upon histopathological examinations, the incidence of AC was more than that of SCC, indicating a global and regional concordance in the changing pattern.
